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ABSTRACT
This study aims to introduce the application of artificial intelligence in the area of 
Islamic finance by examining the dynamic changes of gross domestic product (GDP) 
under fully markup-based financing. The application of artificial intelligence using 
agent-based computational model (ABM) is employed to conduct the simulation. The 
simulation result shows that the movement of GDP under markup-based financing 
which represents Islamic financial system has better performance compared to interest-
based lending. In this regard, profit shared to depositors has positive impact on GDP 
which also proofs that Islamic banking system may promote sustainable economic 
growth and may create wealth for the whole society. This study proofs that Islamic bank 
essentially more stable than conventional bank and hence may fights against crisis. 
This study is potentially the initial work to examine the dynamic changes of economic 
growth under fully Islamic financial system by applying artificial intelligence concept 
as its methodology. Thus, this study is expected to contribute to the development of 
Islamic economics and finance research.
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I. INTRODUCTION	
1.1. Background 
In December 2019, the Chinese economy was shaken by COVID-19, which soon had 
an effect on economies worldwide. Social distancing, business closures, and even 
economic lockdown were some immediate policies taken by countries to fight the 
aggressive outbreak of the disease. These policies, however, caused fundamental 
problems such as a significant decrease in production and consumption, which 
later led to an increase in the number of job losses, as well as cash constraint issues 
for individual workers. Governments around the world announced economic 
stimulus packages to avoid their economies plunging into deeper crisis. These 
were in the form of interest-based loans or cash transfers and fundamentally 
aimed at inducing aggregate consumption. Freedman et al. (2010), however, found 
that such packages may cause debt accumulation and hence will have a negative 
impact on the economy in the long run. In addition, Cogan and Taylor (2010) 
showed that these packages have no material effect on economic growth. In other 
words, the provision of stimulus packages, particularly in the form of interest-
based loans, may cause debt traps for creditors in the long run, which later could 
have a negative effect on the economy. 

 The Islamic financial system is argued to be a solution to preventing the 
negative impact of loans on the economy in the long term. The main feature of 
this system is interest-free lending. Historically, the main purpose of establishing 
the Islamic financial system was to remove the existence of interst rates and 
to promote the application of the profit-and-loss sharing (PLS) scheme as an 
alternative (Ahmad, 1984, 1987; Chapra, 1985; Nawab & Naqvi, 1997; Rosly et al., 
2003; Siddiqi, 1983). One of the unique features of PLS is that Islamic financial 
instruments are more closely related to productive activities and hence are more 
inclusive with regard to growth. It is thus expected that such instruments depend 
on and grow in tandem with real economic activities. Accordingly, the application 
of risk-sharing instruments is argued to be more stable in face of shocks, as Islamic 
financial institutions have avoided investing in the speculative financial activities 
which became the source of the recent financial crisis (Ahmed, 2010; Azmat et al., 
2014; Nabi, 2012; Smolo & Mirakhor, 2010; Sugema et al., 2010). As the features 
of PLS-based financing may reduce economic shock, it is argued that the Islamic 
financial system promotes economic growth (Abduh & Omar, 2015; Abdul, 2013; 
Elhachemi & Othman, 2015a; Farahani, Yasdan Gudarzi and Dastan, 2013; Imam & 
Kpodar, 2015; Tabash & Dhankar, 2014b; Wild, 2015; Zirek et al., 2016).

However, the current practice of Islamic financial institutions is to apply a 
markup2-based scheme, which is economically similar to interest-based lending. 
Only a negligible proportion of Islamic financial products follow the ideal PLS 
mode. For instance, out of the 189 Islamic financial institutions operating under 
the Islamic Financial Services Board (IFSB), total financing based on the PLS 
scheme (Mudharabah and Musyarakah) in the fourth quarter of 2018 was only 
around 5 percent. On the other hand, total financing based on the markup scheme 
(Murabahah contracts) on average reached more than 85 percent.

2	 Markup based financing refers to all Islamic financing agreements, except qard hasan, mudharabah 
and musyakarah. 
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This small percentage of PLS-based financing in current practice indicates that 
Islamic financial institutions are distancing themselves from the ideal situation. 
However, many empirical studies show that the current practice, as is the case 
with conventional bank lending, is also able to promote economic growth. At this 
point, a question arises: if loan packages are based on the markup scheme, would 
the Islamic financial system promote economic growth and be more resilient than 
the conventional system? 

The study is divided into five sections. The first part introduces the research 
and includes the research gap and contribution. The second part reviews the 
relevant literature, while the third elucidates the selected research method. The 
fourth section examines the results and analysis, while the conclusion and policies 
recommendation are detailed in the fifth section. Finally, some ideas for future 
research are given in the final section.

1.2. Objective 
In response to the problem discussed above, there is a need to simulate all stimulus 
package loans based on the markup scheme. Therefore, this research proposes 
to examine and simulate the dynamic changes in gross domestic product (GDP) 
under full markup-based financing. The application of artificial intelligence using 
a computational agent-based model (ABM) is employed to conduct the simulation. 
There are two reasons for applying an ABM in this research. First, the nature of 
the financial system is complex, hence research needs to be conducted which 
involves transactions between households, firms and banks. In this regard, the 
growing complexity and interconnectedness of financial systems suggest that the 
model constructed should include collective intelligence and exhibit the emergent 
behaviour of agents at the macro level (El-Masri, 2015). A simulation using an 
ABM framework is able to observe the interaction of each economic agent in the 
economy, as well as investigating the emergence at the macro level. One such class 
of model that could achieve this objective is a computational agent-based model 
(ABM). Many significant studies have suggested applying ABMs to cover complex 
interactions amongst economic agents (Arthur 1994, 1999, 2013; Arthur, Durlauf, 
& Lane 1997; Oh, 2015). Therefore, it is expected that the results will show the 
dynamic changes in economic growth in the very long term under the Islamic 
financial system. Second, the application of an ABM in this research involves the 
use of artificial intelligence to develop the research in the area of Islamic economics 
and finance.

II. LITERATURE REVIEW
2.1. Background Theory
The relationship between financial development and economic growth has been 
a subject of discussion in theoretical and empirical studies. From a historical 
standpoint, over the course of decades, the systematic role of financial development 
has been crucial in economic development. Rousseau and Sylla (2004), using 
data from the nineteenth century United States, found that financial revolution 
leads to rapid growth of the real economy, as well as strengthening the global 
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economy and military hegemony. Similar findings have been found in relation to 
seventeenth century Holland (de Vries and van der Woude, 1997) and eighteenth 
century England (North and Weingast, 1989). On the other hand, the absence of 
financial literature held back substantial economic growth in several developing 
countries, including nineteenth century Russia (Anan’ich, 1999), nineteenth 
century Argentina (Davis and Gallman, 2001), and early twentieth century Mexico 
(Haber, 1991, 1997). The main idea of these previous studies is that financial 
innovation is essential for economic development to take place.

Several works using an empirical approach have obtained similar results to 
the historical literature on the relationship between financial development and 
economic growth. Using the frameworks of Goldsmith (1969) and McKinnon (1973), 
King and Levine (1993) found that higher levels of banking system development 
lead to faster rates of physical capital accumulation and have a positive impact on 
economic growth. In addition, Benhabib and Spiegel (2000) found that the indicators 
of financial development are correlated with both total factor productivity growth 
and investment, although their results are sensitive to the inclusion of country fixed 
effects. This indicates that financial development indicators can be used as a proxy 
for broader country characteristics. Ram (1999) and Deidda and Fattouh (2001) 
criticized the use large cross-country panels, claiming they would lead to huge 
parametric heterogeneity across countries. Fink et al. (2005) tackled this problem 
by using dynamic estimation methods and dividing economies into market ones 
and transition countries. They found that financial sector development exerted a 
positive and exogenous impact on economic growth, with productivity channels 
as the main growth impact. Using data from Asian countries, Mukhopadhyay et 
al. (2011) found mixed evidence for the finance-growth relationship, which due to 
supply leading theory and the possibility of financial development was perceived 
as not being important in some countries.

Collection of studies have attempted to focus more on industries as an 
additional analysis of financial development. Rajan and Zingales (1998) found 
that countries with larger banking systems and larger stock markets needed 
disproportionately faster growth of external finance. Moreover, Wurgler (2000) 
found that financially developed countries experienced an increase in investment 
in their growing industries, but received less for their declining industries, meaning 
investments were being allocated more efficiently. Jayaratne and Strahan (1996) 
exploited the variance across time, and using data from the US found that branch 
banking improved the quality of loans but did not increase the volume of lending. 
This implies that after banks are allowed to open branches, they will allocate credit 
more efficiently and thus experience an increase in the rate of growth of per capita 
income. Financial development impacted the entry of new firms in the non-financial 
industries in the country. Haber (2007) found that restrictions on the growth of 
financial intermediaries would result in an increase of differential access to capital. 
This would lead to higher levels of industrial concentration. Relatively speaking, 
small firms will experience faster growth in well-developed financial systems for 
technological reasons. In addition, Beck et al. (2007) demonstrated that industries 
comprised of small firms made up a large proportion of total manufacturing value 
in countries that experienced higher levels of financial development.
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Governments play the most prominent role in providing opportunities and 
even placing restrictions on the economy to incentivise or discourage ecomomic 
activities. While a range of empirical studies have shown that a well-developed 
financial system will benefit the economy, in needs to be asked why governments 
in poor countries do not create the necessary environment for large banking 
systems and securities markets to exist. There are three groups that have particular 
interest in the financial market: incumbent financiers, political entrepreneurs, 
and other groups of entrepreneurs. The incumbents want to protect their control 
of the market. Since the government holds the authority to hand out charters 
to banks and businesses, incumbents want to keep the charter or their own 
, therefore creating an invisible barrier in financial markets. This action can be 
justified on the basis of maintaining a stable banking system (Perotti & Volpin, 
2004). Political entrepreneurs, on the other hand, want to maintain their control in 
government (Bueno de Mesquita et al., 2003). In order to achieve this, they need 
public financing, thus incentivising them to expand the banking system. The other 
groups of entrepreneurs are interested in maintaining the cost of credit as low 
as possible to finance their business. All of these interests rarely align with each 
other, and the situation is also worsened by the existence of incentive mismatches 
regarding the property rights system.

Some empirical studies have been conducted regarding the political economy 
view explained above. Barth et al. (2006) found that democratic political institutions 
provide greater ease in obtaining bank charters as well as imposing fewer restrictions 
on them. Tight regulation, on the other hand, results in less bank stability and 
free market development. Using panel data, Bordo and Rousseau (2006) found the 
strong effect between political institutions and financial development resulted in 
proportional representation and political stability. Governments can also allow 
the privatisation of state-owned banks in scenarios when reform is not taking 
place. Eliminating the effect of asymmetric information in the market has been 
found to make banking systems grow over time (Kane & Rice, 2001). Opening up 
the banking system to foreign banks might give larger firms greater advantages 
(Clarke et al., 2000). Kasekende and Sebudde (2002) found that foreign banks base 
their lending decisions on commercial viability, thus resulting in lower NPL than 
their domestic counterparts, while Cull et al. (2007) demonstrated that the problem 
of insider lending was mostly found in domestic banks and that they usually had 
higher NPL and lower rates or return. This shows that foreign banks have better 
internal control mechanisms than their domestic counterparts.

2.2. Previous Studies: Islamic Banks and Economic Growth
Many previous empirical studies have shown that the Islamic financial system 
represented by Islamic banks may have a positive impact on economic growth. 
Imam and Kpodar (2015) argue that Islamic banks are growing rapidly in the 
global finance field and suggest that Islamic finance is more suitable to be applied 
in developing countries due to its unique PLS system, which closely links Islamic 
banks to real activities. They further argue that Islamic banks promote economic 
growth and minimise economic risks such as bubbles. Therefore, they suggest 
that Islamic finance should be developed, especially in countries with low growth 
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rates. To consider the evidence of the role of Islamic banks in economic growth, 
this subchapter will explore the empirical literature on this topic.

Elhachemi and Othman (2015) studied the role of Iranian Islamic bank 
development in terms of its activity and size in economic growth over the period 
1990Q1 to 2010Q4. They applied ARDL to observe short- and long-run estimations 
and found that Islamic banking development had a bidirectional relationship 
with economic growth in the long-run. According to this study, Islamic banking 
development in the long-run does not Granger cause growth or financial crisis. 
This implies that the Islamic bank system plays an essential role in the promotion 
of economic growth and in minimising the negative impact of domestic and 
international financial crises.

In the case of Kenya, Johnson (2013) observed a positive relationship between 
total savings and economic growth. When there was an increase in total savins, 
Islamic banks may disburse more financing to the private sector or entrepreneurs 
to expand their business and increase economic performance. On the contrary, 
if total financing falls, the sources of financing also decrease, which negatively 
affects economic growth. Johnson suggests the introduction of policies which 
attract depositors to save their money in Islamic rather than conventional banks.

In addition, cross-country analysis was performed by Farahani and Dastan 
(2013), who considered the cases of Malaysia, Indonesia, Bahrain, UAE, Saudi 
Arabia, Egypt, Kuwait, Qatar and Yemen during the period 2000Q1 to 2010Q4. 
They employed the panel cointegration approach and found a positive and stronger 
impact of Islamic banks on economic growth in the long-run compared to the 
short-run. Cross-country analysis was also made by Wild (2015), who investigated 
the Southeast Asia region in the period 2000Q1 to 2012Q4 applying ARDL and 
2SLS. Wild also found evidence of a positive relationship between Islamic bank 
development and economic growth in the long-run. In this case, the size of Islamic 
banking positively affected economic growth to realize financial deepening. If 
Islamic bank assets increase in line with economic growth, this means they may 
minimise the risk of global financial crisis.

Tabash and Dhankar (2014) observed a long-run relationship between Islamic 
banking development and economic growth in Qatar, based on data spanning the 
period 1990 to 2008, which included gross domestic product (GDP), total financing 
representing Islamic bank development, and gross fixed capital formation 
variables. Cointegration analysis was employed and confirmed that Islamic banks 
promoted economic growth in the long-run. Their results also show that total 
financing contributes positively to investment in the long-term.

Abduh and Omar (2015) investigated the experience of Indonesia Islamic 
banks in the short- and long-run. They applied the ARDL framework covering 
quarterly data from 2003Q1 to 2010Q2. In short, their empirical results show that 
there is a positive and significant relationship between the development of Islamic 
banks and the Indonesian economy in the short- and long-term.

Similar results were obtained by Zirek, Celebi, and Kabir Hassan (2016), who 
observed 14 OIC member countries from 1999-2011. Their paper employed the 
panel VAR method and involved other macroeconomic variables such as capital 
stock, inflation, unemployment, government expenditure, population growth, 
interest rates, offshore banking, exports, agricultural growth, and cell phones 
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(representing information technology development). The Islamic banking variables 
employed were total deposits, total assets and total financing. Their results show 
that an increase in the Islamic banking variable promotes economic growth in the 
long-run. Islamic deposits, Islamic size and Islamic investment had significantly 
positive relationships. Capital stock, as well as population growth, also played 
an important role in economic growth, while unemployment and government 
expenditure had negative impacts on it. Their study also found that inflation had a 
positive impact on economic growth, which later proves the existence of the Philip 
curve. It should be noted that interest rates had no significant effect on economic 
growth.

In the case of Malaysia, Hachicha, Nejib and Amar (2015) studied the impact 
of the financing of Islamic banks on economic growth during the period 2000Q1 to 
2011Q4. They applied the neoclassical production function, so capital and labour 
were involved in the regression as control variables. They used the Johansen 
and Juselius cointegration test to show the long-run relationship, while ECM 
was applied to detect the short-run relationship. The estimated results show that 
Islamic financing does not significantly affect economic growth in the long-run 
as the values are too small. In more detail, the coefficient value of the ratio of 
total Islamic banks’ outstanding financing to total outstanding loans, the ratio of 
total financing to GDP, and the ratio of total financing to private investment were 
0.187, 0.148, and 0.206 percent respectively. In addition, the average estimated 
coefficient of these three variables in the short-run was 0.35. In other words, the 
impact of Islamic bank development in the long-run is less significant than that 
in the short-run. Hachicha, Nejib and Amar further analysed the low impact of 
Malaysia Islamic banking on economic growth in the long-run as a result of its 
structure not prioritising the application of the PLS-based instrument. In fact, 
Malaysian Islamic banks prefer to assign financing to non-participatory activities, 
which have a short-term impact. Therefore, they suggest that Islamic banks in 
Malaysia should prioritise the implementation of the PLS-based instrument, 
which is expected to improve economic growth and minimise income inequality. 
Their study is supported by Furqani and Mulyany (2009), who found that Islamic 
bank development did not cause economic growth. On the contrary, there is 
evidence that a rise in economic growth will result in Islamic bank development. 
Goaied and Sassi (2011) found that Islamic banks did not affect economic growth 
in the MENA region from 1962 to 2006. In addition, financing in the private sector 
reduced economic growth. A similar result was reported by Johnson (2013), who 
sampled Islamic banks around the world using 2SLS.

At this point, it can be concluded that Islamic banks contribute positively to 
economic growth when they allocate financing to business, enabling entrepreneurs 
to improve their business activities and thus supporting economic growth. 
However, some studies show that Islamic banks do not affect economic growth 
in the long-run, since they tend to agree on short-term financing. To the best of 
the authors’ knowledge, none of these empirical works has specifically examined 
whether markup-based financing, which is economically similar to interest-based 
loans, will have positive impact on the economy in the very long run. This study, 
therefore, intends to fill this gap by examining the dynamic changes in economic 
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growth in the Islamic financial system, as represented by very long-term markup-
based financing. 

III. METHODOLOGY
3.1. Data Initialisation 
The research model involved 3000 households, 200 entrepreneurs, 200 consumption 
firms , and a bank. On the NetLogo platform, there will be 200 grids, where one 
grid connected to one entrepreneur and one firm. The initial conditions and 
parameters for each variable are shown in Table 1; in this research these details 
refers to the work of Assenza et al. (2015) and Silva (2017), with some modifications, 
particularly in the markup rate and profit shared with the depositors. 	

Table 1. 
Initial Conditions and Parameters

Parameter Initial Condition
Number of periods 3000
Number of workers 3000
Number of firms 200
Marginal productivity of labour 0.5
Marginal productivity of capital 1/3
Probability of investing 0.25
Wage 1
Liquidity of firm 10
Capital 10
Production 5
Bank equity 3000
Household wealth 2
Interest rate on credit 6% p.a
Interest rate on deposits 2% p.a
Profit shared with depositors 20, 10
Dividend payout ratio 0.2
Marginal propensity to consume 0.05

To validate the model, this research follows the validation technique of 
Assenza et al. (2015) and Silva (2017) by gathering empirical data from the website 
of the FED of St. Louis, with time spans from 1947 quarter 1 to 2018 quarter 4. 
The data include GDP, consumption, investment, and unemployment. Based on 
availability, data on the unemployment rate cover the period 1960Q1 to 2018Q4.

3.2. Agent-based Computational Model
Tesfatsion (2005) defines ABMs in economics as a computational study to build an 
economy, modelled as evolving systems of autonomous interacting agents. The 
economy evolves over time as its constituent agents repeatedly interact with each 
other and learn from their interactions. Many studies suggest that ABMs should 
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cover complex interactions amongst economic agents (Arthur, 1994, 1999; Arthur 
et al., 1997; Oh, 2015). The economic system is one example of a complex system 
(Al-suwailem, 2011). In this regard, is is created from heterogeneous interacting 
agents who have certain goals within an environment, a continuously developing 
set of institutions, arrangements and technological innovation. For example, firms 
change their prices depending on previous demand; therefore, the output decision 
of an individual is a result of an interaction.

The main advantage of ABMs is their ability to observe the dynamics of 
the system and hence answer the questions of how and why; for example, how 
equilibrium is achieved if it is achieved at all, or why a system is in disequilibrium 
for a long period. The ABM model also has the ability to study complex 
interdependent systems. Examples include the ability to model multiple markets, 
interactions between markets and policies, and a wide variety of heterogeneous 
actors and institutions (Barr, Tassier & Ussher, 2011).

 One fundamental departure of ABM modelling from more standard 
approaches is that events are driven solely by agent interactions once initial 
conditions have been specified. Therefore, rather than focusing on the equilibrium 
states of a system, the idea is to watch and observe if some form of equilibrium 
develops over time. A second key departure is the increased facility provided 
by agent-based tools for agents to engage in flexible social communication. This 
means that agents can communicate with other agents at event-driven times using 
messages that they themselves have adaptively scripted.

3.3. Model Development and Sequence of Events
This research fundamentally expands the study of Al-Suwailem (2008). Agents 

start to make decisions at discrete times (t = 1, 2, 3, ...T). There are three groups of 
agents, households (i = 1, 2, 3,..H), firms (f = 1, 2, 3,..., F) and banks (b = 1, 2, 3, ...B). 
In this case, three new sectors are introduced into the system, the business sector, 
i.e. firms, and the goods and labour markets.

2a. Savings or Loans 3. Loans

5. Profit/loss sharing or interest 4. Firm loan instalments

2c. Household loan instalments
2b. Consumption expenditure

Goods Market

2c 2b

2a

5 4

3

  Labour Market
1. Monthly income

Households Bank Firms

Source: Author’s elaboration

Figure 1. 
Circular Flow
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The design of this research is explained in Figure 1, which shows the 
interconnection between households, firms and banks. Following Gaffeo et al. 
(2008) and Lengnick (2013), the economy is structured by the absence of market 
clearing mechanisms. As a consequence, the market is allowed to contain 
unemployment and excess household demands. In addition, the model also allows 
for firms to compete with each other or even go bankrupt. It is possible for firms 
to offer different prices depending on their internal condition and demand for the 
products. Therefore, the market in this research will have similar features with 
those in the real world. The introduction of a bank is to facilitate agents who have 
excess money and those who need money. 

Based on Figure 1, the sequence or process overview, and scheduling in each 
period of ABM circular flow for conventional bank lending and Islamic bank 
financing are as follows:
1.	 It is assumed that each household at the beginning of period t has a 

consumption plan. Employed households earn income paid by the firms. The 
labour market is supplied by the household sector. In addition, each firm has 
capital, investment planning, and technology.

2.	 Households make a decision on consumption and saving allocation based on 
their income. Meanwhile, firms supply a certain quantity of products at different 
prices and make either a profit or loss depending on its unsold products. 
Since one period equals 1 month, it is assumed that agents i buy products 
for one month. If households decide to put a proportion of their income into 
savings, they will benefit from the interest rate paid by the banks. Savings are 
considered as wealth. In the case of Islamic banks, depositors will earn a share 
of the profit or loss. However, if the consumption of the households exceeds 
their income, they will request loans and need to pay monthly instalments. 
Available schemes of financing for consumption purposes are either interest-
based in conventional banks, or markup-based in Islamic banks. 

3.	 Firms set their targeted number of products to be produced and the number 
of workers to be employed, decisions which are based on past demand. 
Siubsequently, the entrepreneur will decide whether the firm needs financing. 
At this stage, the role of markup-based financing compared to that of interest-
based lending on GDP will take place. 

4.	 If a firm decide to take out loans for investment, its owner will have to make 
monthly instalments. Banks, therefore, play a role as a medium of saving and 
borrowing. In each period, each household and firm can only ask for financing 
from one bank. Each household and firm evaluate whether they can return 
their debt. 

5.	 If the individual household and firm are able to pay the instalments, the bank 
will share the profit with the depositors according to the agreed percentage 
or ratio in the case of markup- based lending, or pay interest on the savings 
in the case of conventional banks. If depositors decide to keep the monthly 
interest rate or profit rate as an additional deposit (saving), their total wealth 
will increase. 

6.	 If individual households and firms are not able to pay back their loan, they will 
be excluded from the system and new firm or households will be introduced 
into it. Therefore, the number of households and firms will be constant 
throughout the simulation.



Journal of Islamic Monetary Economics and Finance, Vol. 7, Number 1, 2021 65

7.	 In the case of Islamic banks, if many borrowers are unable to pay back their 
loans, the depositors will be liable to loss sharing. 

IV. RESULTS AND ANALYSIS
4.1. Results
4.1.1. Validation 
Validation is a process to ensure whether the simulated model links to and describes 
certain facts in the real world. In other words, it is not a process to compare the 
value of empirical and simulated data. Following Assenza et al. (2015), validation 
in this research was conducted by calculating the standard deviation of four 
main variables, GDP, consumption, investment and the unemployment rate. The 
closer the value of standard deviation between the simulated and empirical data, 
the more valid the simulated model. Both simulated and empirical data were 
detrended using the Hodrick-Prescott (HP) filter procedures. The results of the 
simulated data compared to the empirical data are shown in Table 2. 

Table 2. 
Standard Deviation of Empirical and Simulation Data

Variable Std. Deviation

GDP
Empirical 1.24286
Simulation 1.86569

Consumption
Empirical 1.02059
Simulation 1.74212

Unemployment
Empirical 0.15704
Simulation 0.07943

Investment
Empirical 8.40405
Simulation 3.16182

Source: Authors’ calculation

Table 2 shows that standard deviation of the data generated from the 
simulation is relatively similar to the empirical data. In other words, the model in 
this research is able to examine important phenomena in the real world. 

4.1.2. Interest-based Scenario
Figure 2 shows the levels of GDP under the interest-based system, indicating that 
interest on credit has a negative relation with the level of GDP; i.e., a higher interest 
on credit will cause lower GDP values, and vice versa. For instance, the level of 
GDP related to interest on credit of 6 percent (box B) is lower than that related to 
interest of 4 percent (box D). In the case of box A, or when interest on credit equals 
10 percent, level of GDP tends to increase significantly; however, if the length of 
simulation is extended to the 3000th period, GDP will see more fluctuation and will 
not have the tendency to reach the maximum point. Therefore, the level of GDP 
inside box A is still lower than the levels inside boxes B, C, and D. 
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Figure 2. 
GDP in the Interest-based System: All Scenarios
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Interest on deposits has a positive relationship with GDP. Figure 2 further 
shows that in each box A, B, C and D, the level of GDP is relatively higher when 
the interest on deposits is 10 percent (the blue line) and falls slightly when the 
interest rate is reduced to 7.5 percent (the red line), 5 percent (the green line) and 
2.5 percent (the purple line). Nevertheless, interest on deposits does not have a 
significant impact on the level of GDP. For instance, the levels of GDP in box B 
are in the range of 740 points to 780 points. Therefore, it can be concluded that the 
rate of interest on credit has a stronger effect on the level of GDP than interest on 
deposits.

4.1.3. Markup-based Scenario
The average value of GDP in the markup-based system is higher than in the interest-
based one. Unlike in the interest-based system, markup on credit positively affects 
GDP values. Specifically, the higher the markup rate on credit, the higher the level 
of GDP. For instance, Figure 3 shows that the level of GDP at a markup on credit 
of 10 percent (the blue line inside box A) is at a higher level than at markups of 6 
percent (the blue line inside box B), 5 percent (the blue line inside box C) and 4 
percent (the blue line inside box D).

Figure 2. 
GDP in the Interest-based System: All Scenarios (Continued)
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Note: The legend represents the rate of interest on deposits.
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Figure 3. 
GDP Markup-based System: All Scenarios
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Furthermore, Figure 3 shows that the profit shared on deposit has a positive 
and significant effect on GDP. In this regard, the higher the profit shared on 
deposit , the higher the GDP level. Boxes A, B, C and D (within Figure 3) indicate 
that GDP reaches its highest level when profit shared on deposit is 10 percent (the 
blue line), and on the other hand at its lowest point if profit shared on deposit is 
2.5 percent (the purple line).

Under the markup-based system, a combination of higher markup rate on 
credit and higher profit shared on deposit will push GDP to a higher level. The 
blue lines inside boxes A, B, C and D (within Figure 3) demonstrate that the value 
of GDP is at its highest level when the markup on credit is 10 percent, and the 
profit shared on deposit is 10 percent. In this regard, it can be inferred that the 
similarity between interest-based lending and markup-based financing is a result 
of the interest rate and markup rate on credit having a negative relationship with 
GDP. 

		
4.2. Analysis
The results of the simulation show that the economy achieves better performance 
under the markup-based scenario; i.e., the level of GDP is higher under markup-
based financing compared to interest- based lending at almost level of interest 
rate on credit . In this regard, the simulation supports previous empirical works 
such as those of Imam and Kpodar (2015), Elhachemi and Othman (2015), Johnson 
(2013), and Farahani, Yasdan Gudarzi, and Dastan (2013). Tabash and Dhankar 
(2014), Abduh and Omar (2015), Zirek, Celebi, and Kabir Hassan (2016), Hachicha, 
Nejib, and Amar (2015), and Furqani and Mulyany (2009) show that Islamic bank 
financing promotes economic growth. The positive impact of profits shared with 
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depositors on GDP proves that the Islamic financial system may create wealth for 
the whole of society. As wealth increases, the level of consumption will rise, which 
in turn stimulates future production to rise. Therefore, under the markup-based 
scenario, profits shared with depositors have a positive impact on GDP values. 
This means the Islamic financial system differs from its counterpart, even though 
Islamic financial institutions prefer to apply the markup-based system, which is 
argued to be economically similar to the interest-based approach. 

In addition, the fundamental difference between the two scenarios is 
that no level of interest on deposits has an effect on GDP value. As previously 
discussed, when interest on credit is at 6 percent, the average values of GDP 
are similar whatever the level of interest on deposits. On the contrary, profits 
shared with depositors have a positive impact on GDP value. That is, the higher 
the profits shared with depositors, the higher the value of GDP. In other words, 
the simulation indirectly shows that GDP fluctuates more in the interest-based 
system (Figure 2) compared to the Islamic-based one (Figure 3). Dosi et al. 
(2012), Koesrindartoto and Novanto (2011), Takashima and Ogibayashi (2011) 
and Takashima, Kato, and Ogibayashi (2014) also confirm that interest rates in 
the economy will cause instability. This happens because in the conventional 
financial system, debt will grow independently, while in Islamic financing, debt 
cannot grow independently. In this regard, Al-Suwailem (2008) further argues that 
interest rates imply debt replication, since it is permitted to grow independently 
of real wealth, while markup-based financing is essentially only a sale . Therefore, 
the markup-based system will always be attached to real transactions; i.e., debt 
cannot grow independently of real debt. Therefore, the simulation results from the 
markup based-system show that there is a tendency for GDP to grow and with less 
fluctuation. In other words, the results of this simulation essentially confirm that 
the Islamic banking system represented by markup-based financing has a much 
better impact on economic performance rather conventional-based lending.

V. CONCLUSION AND RECOMMENDATIONS
5.1. Conclusion
This study has presented the application of an ABM to demonstrate whether 
there are any similarities or differences between the behaviour of GDP under the 
interest-based and markup-based scenarios. The simulation showed that in the 
interest-based system, GDP is lower (Figure 2) than that under markup-based 
financing (Figure 3). Consequently, the simulation supports previous empirical 
works that show that Islamic bank financing can promote economic growth. Based 
on the simulation results, this positive relationship occurs because wealth transfer 
is generated inside the system; i.e., the majority of households benefit from the 
economic gain, hence driving economic growth. In the context of the simulation, 
wealth transfer occurs in the economy under the markup-based system.

Conventional methodology, such as surveys or regression, are not capable 
of answering the research question. Islamic economics needs to move forward 
to reap the benefits of the advances in technology such as artificial intelligence 
in order to solve many research problems which have not been discussed, or to 
develop theories so far unconsidered. The use of ABMs is one of the alternative 
ways of doing this. 
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5.2. Recommendations
Even though markup-based financing is argued to be economically similar to 
simple interest-based lending, the latter practice needs to be gradually abolished. 
In addition, the current economic system cannot apply 100 percent PLS, so 
markup-based financing in the Islamic banking industry should be implemented 
as an initial effort. The application of markup-based financing can be considered 
as an alternative solution to potential risk, which may emerge from the application 
of interest rates on loans. In addition, Islamic banks need to increase the profit 
shared from deposits in order to encourage customers to save their money in 
their institutions. Islamic banks undoubtedly compete with conventional ones, 
especially in value creation for its depositors and investment in long-term projects. 
The application of markup-based financing in this context can be used to ensure 
that depositors will get profit shared on deposit . Eventually, with the application 
of markup-based financing, it is expected that the value creation of Islamic banks 
will on par with conventional banks and able to minimise their risks.
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